INTRODUCTION
Movement, physiological processes and distribution of fishes are strongly influenced by environmental conditions, ecological constraints, and physical habitat characteristics. Like many organisms, fish respond to subtle changes in factors like temperature, dissolved oxygen, salinity, pH, turbidity, and light. Growth is defined as a gradual increase in a living system in some quantity over time (Von Bertalanffy, 1934) . Growth also defined as percentage increase in body dimension per time (Hopkins, 1992) . Growth is a process, influenced by many internal and external factors that may be biotic or abiotic (Lugert et al., 2016) . Biotic factors such as sex (Imsland and Jonassen, 2003) , age (Von Bertalanffy, 1938; Deniel, 1990) ; and genetic variance; and abiotic factors such as water parameters especially temperature (Imsland et al., 2007) , photoperiod (Imsland and Jonassen, 2003) and oxygen level (Lugert et al., 2016) .
Horse mackerel (family: Carangidae) are the most dominant fish group not only in the catch of the Gulf of Suez but in the whole Egyptian Red Sea fisheries. Horse mackerel exploited mainly by purse-seine fishing method but a considerable amount was also caught by trawling as these species make a diurnal vertical migration. Arabian scad, Trachurus indicus is the most dominant carangid species in the Gulf of Suez.
Considering that there are no studies on the seasonal growth and impact of temperature on the growth rate of Arabian scad in the Gulf of Suez, the present work is the first to investigate the seasonal growth rate of this fish species.
MATERIALS AND METHODS

Sampling and water temperature
A total of 1120 specimens (9-21.5 cm TL) of T. indicus were collected randomly from the commercial catch of purse seine in the Gulf of Suez during the fishing season 2015/2016. The total length (TL) was measured to the nearest millimeter and the body weight (W) was recorded to the nearest gram. Sex was determined and otoliths were extracted, and kept clean in special envelopes with full details. Water temperature was recorded seasonally through the monitoring program of EEAA.
Length-weight relationship
The length-weight relationship in different seasons of T. indicus was described by the power function equation:
Where a and b are constants whose values were estimated by the least square method.
Age determination
For age determination, sagittal otoliths were prepared and examined. Otoliths were withdrawn carefully from the chambers of the inner ear of each fish and any adhering tissues were removed from the otolith by rubbing them gently between fingers under water. They were stored dry in special envelopes with full information for further reading. Annual rings on the whole otolith were counted in glycerin under a binuclear Stereomicroscope with reflected light.
Von Bertalanffy (1938) growth parameters
The von Bertalanffy model (1938) for seasonal growth was applied to determine the seasonal rate of growth of T. indicus. The growth model used in the analyses was the seasonally oscillating version of the von Bertalanffy growth function as proposed by Pauly and Gaschutz (1979) . The model has the form:
Where: L t = mean length at age t. L ∞ = asymptotic length, i.e. the (mean) length of a given stock would reach if they were left to grow forever. K = growth coefficient that determines the rate at which L ∞ is attained. t = age at length L t . t 0 = age at which the length is theoretically equals zero. c = the amplitude of seasonal growth oscillation. ts = the age at the beginning of growth oscillation WP = winter point (wp = ts+0.5) is the time of year when growth is slowest (Pauly, 1987) .
Growth Performance Index (Ø)
According to Moreau et al., 1986 the following equation was used to estimate the growth performance of length for the species under study. Growth performance in length equation can be written as:
RESULTS AND DISCUSSION
Purse-Seine Fishery
According to El-Gammal and Mehanna (2002) and Mehanna and El-Gammal (2007) , the number of fishing boats varied between 56 and 83 vessel operated inside the Gulf. The vessel's length ranged between 12.5 and 30 m. They are powered by engines of 150 to 600 hp with the majority (63 vessels) of 400-600 hp. The purseseiners are operated at night using lighted dinghies. This illumination leads to concentrate the fish before setting the net. All fishing ceases during an approximately ten days during each month when the moon is full. The crew number ranged between 25 and 30 persons. The purse-seine fishery is seasonal generally from October through May. The purse-seine fishery contributed about 77.9% of the total fish production from the Gulf. This constitutes about 32% of the gross revenue of the Gulf.
Since 2015 and after the drop in purse seine catch, the fishing was banned from mid-April to the first September each year as well as 78 purse seiners was established in the Gulf (GAFRD, 2015) .
The annual total catch in the Gulf of Suez fluctuated between a maximum values (19,382 ton) recorded during the fishing season 2009, and a minimum value (9,204 ton) recorded during the fishing season 2006, with an average value of 14,628 ton, throughout the past fifteen years. On the other hand, annual total purse seine catch fluctuated between a maximum value of 15,082 ton (representing 83% of the total Gulf catch), recorded during the fishing season 2001, and a minimum value of 4,974 ton (representing 33%), recorded during the fishing season 2011, with a mean value of 9771 ton (representing 67%), throughout the fifteen years ago. The pelagic fish community of the Gulf includes representatives of the horse mackerel, scads and jacks (Family: Carangidae); anchovies (Engraulidae); sardine, round herring and Sardinella (Clupeidae); mackerels (Scombridae); barracudas (Sphyraenidae) and silversides (Atherinidae).
Seasonal length and weight distribution:
Length frequency distribution of Trachurus indicus, during the three seasons is given in Fig (2) to show the prevailing sizes of these fishes in the catch. A total of 1120 specimens of T. indicus (mid lengths 9.5 -21.5 cm TL) were distributed along the seasons as 369, 372 and 379 specimens during autumn, winter and spring respectively. The frequency distribution of each length interval of the collected fish specimens showed that the bulk of the specimens fall at mid lengths from 12.5 to 17.5 cm TL. The average total length of males, females and sexes combined of T. indicus Purse Seine Catch Composition were 13.6, 14.4 and 13.6 cm at autumn season, 15.7, 13.6 and 14.8 cm at winter season and 13.6, 13.5 and 13.5 cm at spring season respectively. The average total weight was 30.8, 27.7 and 27.6 g at autumn season respectively; 43.0, 39.5 and 39.5 g at winter season and 28.9, 25.2 and 25.2 g at spring season (Table 1 and Fig. 3 ). 
Length weight relationship
The length and weight measurements of 1120 specimens of T. indicus; 369 individual in autumn with total Length range 9 -18.9 cm & weights 9.6 -61.21 g, 372 individual in winter of length range 10 -21.9 cm and weight range11.9 -90.7 g and 379 individual in spring of length range 11 -16.9 cm and weight range 18-45.4 g were used for the estimation of length weight relationship (Figs. 4& 5) .
The estimated total length -body weight equations, for males, females and sexes combined of the Arabian scad in different seasons are given in Table ( 2) and the constants of these relations are summarized in Table (3). It was found that the type of growth is changed from season to another, while the growth type was negative allometric in autumn and winter, it was isometric in spring. This trend was noticed for males, females and sexes combined. 
Age Determination
In fisheries science, the age of harvested individuals is one of the most important parameters for the assessment and management of commercially exploited stocks. The determination of age and growth is of great importance to both fisheries biology and management as it provides information pertaining to the growth rate. In addition, it forms the basic knowledge required for the estimation of mortality, recruitment and yield. These parameters constitute the basic information needed for the construction of a management strategy for any exploited stock (Mehanna, 1996) . Sagittal otoliths were used for age determination of Arabian scad T. indicus in the present work. The total life span of this species was three years for length range from 9 to 21.7 cm TL. El-Gammal et al. (1995) found that the life span of males and females of T. indicus in Gulf of Suez was four and three years, respectively. The average back calculated lengths for the corresponding ages were comparable with those of the present study. The difference in longevity may be attributed to the sample size that covered a limited length interval, from 9 to 17.9 cm, i.e. the sample didn't include large fishes. On the other hand, the findings of Mehanna (1999) concerning age and growth of the same species in the Gulf were relatively similar to those of the present study.
Growth Parameters and Growth Performance Index
Growth of fish can be defined in various ways, but is usually measured as the change in weight or length over a period of time.
The influence of temperature on growth of the Arabian scad stock in the Gulf of Suez has been analyzed by applying the seasonal growth model of von Bertalanffy. It is clear that temperature is a major factor affecting the Arabian scad growth. Most species of fish in the juvenile stages show a rapid increase in specific growth rate as temperature increases passing through a peak (T opt .G) and then falling rapidly as high temperatures become adverse (Brett, 1979; Martinez et al., 1996; Nytro, 2013) .
As temperature is among the most important environmental factors determining growth of fish, it is important for farmers to know the optimal temperature for growth (T opt .G). Optimal temperature for growth of a given fish species is, however, not readily identified, as it changes with size, and many factors such as food intake, photoperiod, salinity, body condition, and oxygen saturation may affect the relationship between temperature and growth (Brett, 1979; Lushchak and Bagnyukova, 2006 El-Gammal et al. (1995) The computed Growth performance Index (Ø') for T. indicus was 2.40, 2.53, 2.40, and 2.52 for autumn, winter, spring and whole fishing year respectively.
In conclusion, the environmental conditions especially the water temperature are greatly affected the physiological processes and behavior of fishes. So, they should be considered when the growth and the life history of fish stocks were studied.
